Background. Patient understanding in clinical informed consent is often poor. Little is known about the effectiveness of interventions to improve comprehension or the extent to which such interventions address different elements of understanding in informed consent. Purpose. To systematically review communication interventions to improve patient comprehension in informed consent for medical and surgical procedures. Data Sources. A systematic literature search of English-language articles in MED-LINE (1949 and EMBASE (1974EMBASE ( -2008 was performed. In addition, a published bibliography of empirical research on informed consent and the reference lists of all eligible studies were reviewed. Study Selection. Randomized controlled trials and controlled trials with nonrandom allocation were included if they compared comprehension in informed consent for a medical or surgical procedure. Only studies that used a quantitative, objective measure of understanding were included. All studies addressed informed consent for a needed or recommended procedure in actual patients. Data Extraction. Reviewers independently extracted data using a standardized form. All results were compared, and disagreements were resolved by consensus. Data Synthesis. Forty-four studies were eligible. Intervention categories included written information, audiovisual/multimedia, extended discussions, and test/feedback techniques. The majority of studies assessed patient understanding of procedural risks; other elements included benefits, alternatives, and general knowledge about the procedure. Only 6 of 44 studies assessed all 4 elements of understanding. Interventions were generally effective in improving patient comprehension, especially regarding risks and general knowledge. Limitations. Many studies failed to include adequate description of the study population, and outcome measures varied widely. Conclusions. A wide range of communication interventions improve comprehension in clinical informed consent. Decisions to enhance informed consent should consider the importance of different elements of understanding, beyond procedural risks, as well as feasibility and acceptability of the intervention to clinicians and patients. Conceptual clarity regarding the key elements of informed consent knowledge will help to focus improvements and standardize evaluations.
I nformed consent is legally and ethically required before proceeding with invasive or high-risk clinical procedures. 1;2 Defined as the ''process of communication between a patient and physician that results in the patient's authorization or agreement to undergo a specific medical intervention,'' 2 valid informed consent requires patient understanding of the proposed intervention, including potential risks, benefits, and alternatives. 3 Failure to obtain adequate informed consent compromises patient autonomy, 4;5 places patient safety at risk, 6À8 and legally may constitute negligence or battery. 4;9 Despite its critical importance to the provision of safe, high-quality, patient-centered health care, the process of informed consent in clinical practice is frequently inadequate, 3;10 and prior research has demonstrated that patient comprehension of the key elements of clinical informed consent is often poor. 11;12 Physicians receive little training in how to conduct informed consent discussions. 13 Misunderstandings about consent requirements and goals, 14 differing legal standards for informed consent disclosure, 5 and the time pressures and competing demands of clinical medicine may also hinder the informed consent process. Many consent forms do not contain the key elements of informed consent 15 or are written in a language too complex for many patients to understand. 16À18 Patients who do not speak English or have limited literacy are at increased risk for poor comprehension. 19;20 Although some argue that it is unrealistic to expect full patient understanding in informed consent, 21;22 organizations including the American Medical Association, the Agency for Healthcare Research and Quality (AHRQ), and the National Quality Forum have called for improvements in the informed consent process. 3;7;8 Interventions including revised consent forms, provision of additional written information, enhanced consent discussions, and the use of audiovisual technology have been developed and evaluated. However, to our knowledge, no study has systematically assessed interventions to improve informed consent for medical and surgical procedures. Previous reviews have addressed informed consent for research 23 or focused on older subjects 24 or psychiatric illness. 25 We conducted a systematic review to 1) identify and characterize the quality of trials of communication interventions to increase patient understanding in informed consent for medical and surgical procedures, 2) describe the key features of interventions and assess their relative effectiveness, 3) evaluate the elements of informed consent comprehension assessed, and, based on a synthesis of this literature, 4) provide recommendations for practice and future research.
METHODS

Study Eligibility
To capture a broad range of studies, this review included both randomized controlled trials and controlled trials with nonrandom allocation published in English. Trials were included if they compared a standard informed consent process for a high-risk and/or invasive medical or surgical procedure with an enhanced process designed to improve comprehension. We included only studies that used a quantitative, objective measure to assess comprehension or recall of key elements of informed consent in both study arms and contained sufficient detail to characterize the instrument used. In addition, all studies addressed informed consent for a needed or recommended intervention in actual patients. Trials evaluating informed consent for research; trials evaluating a consent process for screening tests, educational programs, advanced directives, psychotherapy, prescription drugs, or cancer consultations; trials in which parents or surrogates obtained informed consent; trials of informed consent for contingency scenarios (i.e., a procedure that may be necessary in the future); and trials comparing different timing of informed consent were excluded.
Study Identification
We conducted a systematic literature search of MEDLINE (1949 to November 2008 and EMBASE (1974 to November 2008) for relevant articles. The search strategy was designed by a senior reference librarian with experience in systematic reviews. Search terms included informed consent, consent forms, comprehension, mental recall, patient education as topic, video recording, and tape recording. Web Appendix 1 describes the complete search strategy. In addition, we hand searched a published bibliography of empirical research on informed consent 26 and the reference lists of all identified relevant studies.
Study Selection
One reviewer (Y.S.) performed an initial screen by title and abstract to identify articles eligible for further review. All potentially relevant articles were retrieved in full text. A 2nd screen was then performed based on full-text review. Articles for which eligibility was not clear were reviewed by the study team (Y.S., A.F., R.S., D.S.), and inclusion/exclusion status was determined by consensus.
Data Extraction and Synthesis
We developed a standardized data abstraction form with input from all members of the study team (Web Appendix 2). Three reviewers (Y.S., R.S., A.F.) performed data abstraction, with 2 reviewers independently abstracting data from each study. Results were compared and agreed upon for all studies, with less than 5% of abstracted data requiring consensus.
Types of interventions and outcome measures. Studies were grouped by the type of communication intervention (written, audiovisual/multimedia, extended discussion, or test/feedback). In addition, we noted the elements of informed consent comprehension assessed (risks, benefits/indications, alternatives, and general knowledge), the timing of comprehension assessments relative to the informed consent process (immediately or delayed) and relative to the procedure (before, after, or both), and the differences in comprehension scores between study groups.
Study design. Studies were classified as randomized controlled trials if they were described as randomized using an appropriate method to generate the sequence of randomization (i.e., table of random numbers, computer generated). Studies described as randomized but with no description of the method used to generate randomization, or with a description of a nonstandard method of randomization (i.e., patients allocated alternately or according to hospital number), were classified as randomized controlled trials only if there was evidence of comparability of patient characteristics between groups. Studies without evidence of comparability between groups and studies with quasi-experimental designs (i.e., patients enrolled before implementation of the intervention v. similar patients enrolled after implementation of the intervention) were classified as nonrandomized controlled trials.
Quality of reporting. We initially calculated a Jadad score for each study but found this to be an inadequate quality measure for this group of studies because none were double blind. 27 We therefore created a structured 5-item rating tool based on domains recommended in an AHRQ evidence report 28 (Web Appendix 3). Specifically, we graded each eligible study (N = 44) according to the adequacy of description of the study population, randomization, description of the informed consent intervention, outcome measurement, and results. Of note, this rating was based mainly on the quality of reporting and not the risk of bias. A subsample of 21 studies was graded by 2 investigators (Y.S. and A.F. or R.S.) to refine the quality criteria. All disagreements were resolved by consensus. Once we had ensured consistency in the quality rating system, the remaining studies were graded by 1 investigator (Y.S.).
Each of the 5 quality elements was rated as sufficient or insufficient. We then converted ratings for each element into a numerical value (sufficient = 1 and insufficient = 0) and created a composite quality rating score (range, 0-5) that gave each element equal weight. Articles with a quality rating score of 0 to 2 were considered poor quality, those with a score of 3 were considered fair quality, and those with a score of 4 to 5 were considered good quality. The quality rating score allowed us to observe whether assessing results from all studies and assessing results from only good-quality studies revealed similar patterns of benefit.
RESULTS
Literature Search
The initial literature search identified 2083 citations: 1308 from MEDLINE and 775 from EMBASE ( Figure 1 ). Of these, 1994 articles were excluded based on abstract or title, leaving 89 articles for fulltext review. Hand searching of a published bibliography on informed consent 26 and the reference lists of all included studies identified an additional 33 studies, for a total of 122 articles for full-text review. Of these, 78 articles were excluded (15 insufficient detail or no objective measure of understanding, 14 not original research, 12 intervention for which informed consent not routinely sought, 12 no control group, 7 volunteers or contingency scenario, 6 informed consent for research, 5 compared different timing of informed consent, 3 parents consenting for minors, 2 not published in English, 1 duplicate article, 1 published abstract), leaving 44 studies that met our inclusion/exclusion criteria to be included in this systematic review.
Study Characteristics
Of the 44 studies, 23 addressed informed consent for medical procedures and 21 for surgical procedures (Tables 1-4). Medical procedures included anesthesia, radiographic imaging with intravenous contrast, chemotherapy, endoscopic procedures (colonoscopy, esophagogastroduodenoscopy, and flexible sigmoidoscopy), electroconvulsive therapy, and cardiac catheterization. Surgical procedures included cataract surgery; head and neck procedures; plastic surgery; orthopedic surgeries; intrathoracic, intraperitoneal, and arterial surgeries; and gynecologic procedures. More than half of the studies took place in the inpatient setting. Twenty trials were conducted in the United States; the remainder took place in the United Kingdom (12 trials), Australia (7) , Canada (4), and New Zealand (1). The number of participants enrolled ranged from 18 participants 29 to 269 participants. 30 Overall, the amount of demographic information reported was poor. Studies also varied in the amount of demographic information they provided; 20 of the 44 studies did not specify the educational level of participants. Twenty-three of the 44 studies were randomized controlled trials.
Quality of Reporting
Overall, we rated 18 studies as good, 10 studies as fair, and 16 studies as poor quality (Tables 1-4). Common limitations included inadequate description of the study population, inadequate description of the method used to randomize or lack of randomization, inadequate description of the outcome measure, nonblinded outcome measures, and incomplete reporting of results. c. Indicates timing of the measurement of understanding relative to the medical/surgical procedure (before, after, both, or NS = not specified).
d. Indicates whether the measurement of understanding was described as blinded. e. No description of randomization method or described a nonstandard randomization method but with evidence of comparability between patient groups. c. Indicates timing of the measurement of understanding relative to the medical/surgical procedure (before, after, both, or NS = not specified).
d. Indicates whether the measurement of understanding was described as blinded.
Types of Interventions
Studies primarily tested 1 of 4 different types of informed consent interventions: 1) additional written information, 2) audiovisual/multimedia interventions, 3) extended informed consent discussions, and 4) test/feedback techniques.
Written interventions. Twenty-one studies evaluated written interventions (Table 1 ). 12 ;30À49 Written interventions included the use of a consent form with additional information specific to a single procedure 35;37;38;49 and the provision of additional written information ranging from a brief operation information card 12 to a 4-page information booklet. 48 The content of written interventions included additional information about the risks of the procedure in 16 of 21 studies 12;30;31;33À35;37À39;41;42;44À47;49 and more general or unspecified information about the procedure in the remaining 5 studies. 32;36;40;43;48 The majority of written interventions were provided in person at a preoperative visit or at the time of admission. Three studies evaluated information sheets mailed to patients prior to the procedure. 31;32;36 Only 9 of 21 studies included a copy of the written intervention they evaluated, 12;32;34;37;39;45À47;49 and the reading level of the intervention was specified in only 2 studies. 39;45 The majority (16 of 21 studies) showed improvement in comprehension with the addition of written information. 12;30À32;34;36;37;39À44;46;48;49 However, the degree to which comprehension improved varied between studies (Table 1) and was sometimes quite small. For example, in one study, the group receiving additional written information had higher scores on only 1 out of 9 knowledge questions asked. 48 Of the 16 studies in which written interventions were associated with improved comprehension, 3 studies were of good quality ( Figure  2 ). 34;39;41 The remaining 5 studies found no difference in comprehension between groups 33;38;45;47 or worse recall of risks in the written intervention group. 35 Of the 5 studies in which written interventions did not improve comprehension, 1 study was of good quality (see Figure 2 ). 33 Audiovisual or multimedia interventions. Fifteen studies evaluated audiovisual or multimedia interventions designed to improve understanding of informed consent (Table 2 ). 29 ;50À63 The majority of these studies examined the use of audiovisual materials in addition to standard informed consent procedures. 29;50;54;55;57;58;62;63 Others evaluated audiovisual techniques in place of verbal or written information, 52;53;56;59À61 and 1 study evaluated the use of a video in addition to or in place of an informed consent discussion. 51 The content of audiovisual materials ranged widely, from a primary focus on risks of the procedure 52;56 to more comprehensive information about risks, benefits, alternatives, and general information about the procedure and recommended follow-up care. 60 Four studies evaluated interactive audiovisual programs that allowed patients to skip sections, request more information, self-pace, or test knowledge. 50;56;59;62 Noninteractive videos ranged in length from 5 min 53;58 to 16 min. 55 Of the 15 studies evaluating audiovisual interventions, 11 showed improved comprehension 50;51;53;54;56À58;60À63 whereas 4 did not. 29;52;55;59 The degree of improved comprehension varied somewhat but was high overall ( Table 2 ). For example, in one study, the video group was 6 times more likely to answer all knowledge questions correctly. 54 Eight of the 11 studies that showed improved comprehension were of good quality, and 2 of the 4 studies that showed no improvement in comprehension were of good quality (see Figure 2) . Most of the studies that showed improved comprehension evaluated understanding of the elements of informed consent immediately after the informed consent intervention, although 2 good-quality studies tested understanding 1 wk 57 and 1 mo 60 after informed consent. Among the 4 studies that evaluated interactive audiovisual programs, 3 studies of mixed quality showed improved comprehension, 50;56;62 whereas 1 goodquality study found no difference in recall of information. 59 Extended informed consent discussion. Extended informed consent discussions were evaluated in 5 studies (Table 3 ). 64À68 The content of discussions varied from a sole focus on risks of the procedure 68 to a broader overview of risks, benefits, indications, alternatives, and general information about the procedure. 67 Two of the 5 studies showed improved comprehension ( Figure 2 ). 64;66 Among the 5 studies, 3 good-quality studies examined individual teaching sessions added to standard informed consent procedures. 64À66 Teaching sessions lasted 20 to 30 min and were conducted by a physician or nurse. In 2 of these good-quality studies, 64;66 teaching sessions resulted in improved overall comprehension (Table 3 ). In the 3rd study, the teaching intervention did not result in improved comprehension when added to a rigorous standard informed consent process, which already included both a discussion and an informational videotape. 65 The 2 additional studies that were of fair and poor quality compared extended informed consent discussions (with or without the provision of additional written information) to standard informed consent procedures. 67;68 These studies did not show significant gains in comprehension associated with more detailed verbal information.
Test/feedback techniques. Three small studies of variable quality compared test/feedback techniques with standard informed consent procedures (Table  4 ). 69À71 Test/feedback techniques involved asking patients to repeat back basic information they received as part of the informed consent discussion. Patients were given feedback until they were able to correctly verbalize specific elements of the informed consent discussion or until a maximum number of trials was reached. Test/feedback techniques were associated with improved understanding of informed consent in all 3 trials, 1 of which was of good quality (Figure 2 ). 69 In this good-quality study, comprehension was significantly higher in the intervention group when tested before the procedure, but this difference between groups was no longer significant when tested after the procedure (Table 4 ).
Outcome Measures
There was significant variation across studies with respect to the elements of informed consent comprehension assessed (Tables 1-4; Figure 3 ). The majority of trials (39 of 44 studies) assessed understanding of the risks of the procedure. Of the 39 studies that measured understanding of risks, the intervention improved comprehension in 28 studies (Figure 3 ). Other measured elements of comprehension included patient understanding of potential benefits/indications (20 of 44 studies; intervention improved comprehension in 14 studies), alternatives (10 of 44 studies; intervention improved comprehension in 7 studies), and general knowledge about the procedure (i.e., what organ is being operated on; 28 of 49 studies; intervention improved comprehension in 22 studies). The majority of studies (26 of 44) assessed only 1 or 2 elements of comprehension. Only 6 of 44 studies assessed all 4 elements of comprehension 29;45;46;60;62;65 ; of these, 3 studies found improved comprehension of all elements with the intervention. 46;60;62 Instruments used to measure comprehension were not standardized across studies and ranged from brief written questionnaires to open-ended, in-person interviews. The timing of outcome assessments varied from immediately following informed consent to several months afterward. Although the majority of studies included an assessment of comprehension before the medical/surgical procedure, 13 studies assessed comprehension only after the procedure (Tables 1-4 ). 30;32;35;37;38;42;43;47À49;59;68;71 The timing of outcome assessments with respect to the informed consent process or the medical/surgical procedure was not specified in 8 studies. 33;34;44;55;58;64;69;70 
DISCUSSION
This systematic review identified 44 studies that have evaluated a variety of interventions to improve patient comprehension in informed consent for medical and surgical procedures. Overall, we found fairly consistent evidence that additional written information, audiovisual/multimedia programs, extended discussions, and test/feedback techniques improve patient comprehension in informed consent, especially regarding risks and general knowledge about a procedure. Although the quality of reporting was mixed, separating out good-quality studies revealed a similar pattern of benefit. These results indicate that communication interventions are effective and support the need to improve the standard of care in clinical informed consent.
Our finding of overall benefit from interventions in the clinical setting differs from the results of a systematic review of interventions to improve understanding in informed consent for research, in which multimedia techniques and enhanced consent forms were found to have only limited success. 23 Although research with human subjects requires a formalized informed consent process subject to regulation and oversight, 72 minimum standards governing informed consent for clinical care are less clear, and patient understanding of the information disclosed in informed consent for medical and surgical procedures is often poor. 3;12;73 Thus, in clinical practice, modest efforts may result in significant gains in patient understanding when compared with a standard, often inadequate, informed consent process.
These findings suggest several needed changes to the practice of informed consent for medical and surgical procedures. First, communication interventions should be promoted, as studies have demonstrated the effectiveness of a wide range of written, oral, and video techniques as a means to improve patient comprehension in clinical informed consent. Some argue that overwhelming evidence of inadequacies in the informed consent process signals a need to reconsider informed consent standards. 21;22 However, our findings of improved patient comprehension with informed consent interventions support continued efforts to improve the process of informed consent.
Second, in the absence of clear evidence demonstrating the superiority of one type of intervention over others, decisions regarding which type to adopt should consider the feasibility of the intervention in a specific clinical setting and the intervention's acceptability to clinicians and patients. The National Quality Forum, the American Medical Association, and AHRQ have focused on test/ feedback techniques and the use of simplified written consent materials as promising interventions that may be straightforward to implement and most likely to improve patient-centered communication and patient safety. 3;7;8 Of note, written information must be provided in addition to a discussion, as the provision of written information alone does not constitute valid informed consent. In response, some institutions have revised consent forms to make them more understandable to patients, translated consent forms into languages prevalent in the community, and/or added a ''teach-back'' requirement to their informed consent process or the consent form itself. We were unable to demonstrate that these types of interventions were more effective than other approaches. However, our finding of improved patient comprehension in the majority of trials that evaluated additional written information as well as evidence of benefit in the small number of trials that evaluated test/feedback techniques supports the continued implementation and evaluation of these methods in clinical care settings.
Third, there does not appear to be consensus regarding what constitutes full informed consent. The American Medical Association describes informed consent as a communication process in which the patient's diagnosis; the nature, purpose, risks, and benefits of the proposed procedure; and the nature, risks, and benefits of alternatives to the proposed procedure, including the option of not receiving any treatment, should be discussed. 2 However, the content of interventions and the outcome measures of studies included in this review focused overwhelmingly on patient understanding of procedural risks. An undisclosed risk that occurs and causes harm may lead to a claim of malpractice. 5 Thus, a focus on risks may indicate a primary concern with malpractice risk reduction and/or a misperception of informed consent as little more than a medical Miranda warning, with the sole purpose of advising patients of the procedural risks they may encounter. 14 Only a small minority of studies included assessments of the risks, benefits/ indications, alternatives, and general knowledge about a procedure, suggesting that important aspects of patient understanding in informed consent are not routinely addressed and may not be well understood by clinicians and researchers. The doctrine of informed consent suffers further from competing legal standards regarding the amount of information that must be disclosed to patients. For example, some states have adopted a professional standard; meaning a physician must discuss what a reasonable physician would discuss under similar circumstances, whereas other states have adopted a patient-oriented standard, meaning a physician must discuss what a reasonable patient would find relevant in a similar situation. 5 Conceptual clarity regarding the key elements of informed consent knowledge, and the alignment of legal and ethical requirements, will help to focus improvements to the informed consent process and standardize evaluations.
Fourth, particular attention should be paid to implementing interventions that are accessible to patients with limited literacy and/or limited English proficiency. These groups are at increased risk for poor comprehension 19 ;20 yet have not been the focus of the majority of studies evaluating understanding in clinical informed consent. Most studies included in this review did little to assess, much less address, the association of patient literacy or language with informed consent comprehension. The educational level of participants was not specified in half of the studies, reading level was specified for only 2 of the 21 studies evaluating written interventions, and only 1 study included non-English-speaking patients. 53 Future efforts to improve comprehension in informed consent should be tailored to patients at highest risk for misunderstandings. 8 Although the majority (73%) of studies in this review found some benefit to interventions designed to improve patient understanding in informed consent, this finding was not universal, and a handful of good-quality studies found no improvement in comprehension with an enhanced informed consent process. Given the heterogeneity of included trials, possible explanations for differing results include differences in patient populations and clinical settings, the content and quality of the intervention, the quality of the ''standard'' informed consent process, assessments of comprehension (including the type of instrument used, timing, and elements of comprehension assessed), power limitations due to small sample sizes, or the quality of study methods.
Our findings of mixed benefit and the heterogeneity of trial quality suggest several avenues for further research. First, future intervention trials must include appropriate randomization techniques and blinded outcome assessments to ensure the validity of results. Second, outcome measures should consider more than simply patient understanding of the risks involved in a procedure, as other elements of comprehension, including benefits/indications, alternatives, and general knowledge about the procedure, are also important aspects of informed consent. Third, studies of informed consent should include patients with limited literacy and limited English proficiency and explore the differential effects of interventions in these subpopulations. Fourth, more research is needed to evaluate the comparative effectiveness of different types of interventions as well as the potential for combining methods (e.g., a video consent module incorporating a test/feedback technique). Fifth, future studies should also assess cost-effectiveness.
Our study has several limitations. First, we did not feel that it would be meaningful to make quantitative comparisons between studies because of variations in populations, settings, interventions, and outcome assessments. Consequently, we analyzed these data as a systematic review and not as a metaanalysis. As in all systematic reviews, we were limited in our ability to draw conclusions by the variable quality of included studies. We attempted to mitigate this effect by separating out the findings of good-quality studies (Figures 2 and 3) . Second, although our search methods were systematic and drew on multiple sources, trials in this area are published in a wide range of journals and many were not identified in an initial search of MEDLINE. Thus, it is possible that we failed to identify studies that would meet our inclusion criteria. Third, we cannot exclude the possibility of publication bias, with negative studies remaining unpublished. However, we do not think that this is a serious limitation, as several of the smallest studies had negative findings. Fourth, although we attempted to give as much information as possible about the statistical significance of each study's findings in Tables 1 through 4 , the degree of benefit was reported differently and varied widely between studies. Consequently, we were not able to summarize the statistical benefit associated with each intervention type or the degree to which statistically significant improvements in comprehension may have clinical or policy significance. Fifth, smaller studies may have been limited in their power to find a difference. However, negative results were not more common among studies with fewer participants. Sixth, given the heterogeneity and variable descriptions of communication interventions, we were unable to draw conclusions about the optimal content of each intervention type. Seventh, improved patient comprehension is only one important outcome of informed consent. Our review did not consider patient satisfaction, anxiety, trust, achievement of goals of care, or adherence to follow-up recommendations. Finally, we included only studies of immediately necessary procedures requiring documented informed consent. Considerable research on tools to improve patient understanding and involvement in medical decision making, 74À76 routine clinical care, and advance directives 77 did not inform this review.
In summary, studies conducted in a variety of settings across a range of clinical conditions have demonstrated the effectiveness of communication interventions in informed consent for medical and surgical procedures. We found evidence that additional written information, audiovisual/ multimedia interventions, extended discussions, and test/feedback techniques improve patient understanding, especially regarding risks and general knowledge. Wide variability in study quality and outcome measures suggests a need for consensus regarding the key elements of understanding in clinical informed consent to comprehensively address ethical and legal requirements. Research assessing the comparative effectiveness and feasibility of different types of interventions in diverse populations and settings is needed to support the further adoption of best practices in clinical informed consent.
